1 joint? They have no connexion with the gout, being found in persons who never had it; they continue for life; and being hardly ever attended with pain, or disposed to become sores, are rather unsightly than inconvenient, though they must be some little hindrance to the free use of the fingers.
It is obvious that his words about digitorum nodi have set some kind of a record for effective brevity!
The really significant statement was that the nodes were certainly not due to gout. He did not say what they were, so I have more or less deliberately perverted the term to mean degenerative joint disease or osteo-arthritis of the finger joints.
Let me here acknowledge the assistance received in this work from my collaborators, each a specialist in his own field, without whose help this story would not have been possible. They include Dr. A. H. Hersh, Professor of Biology at Western Reserve University, whose advice, consultation, and statistical computation made the work on genetics possible, Dr. H. Hauser, for taking and interpreting the radiographs and collaborating on the question of radiological appearances, Dr. E. E. Beard, for collaborating on the study of the menopause, and Dr. L. J. Karnosh for help on the effect of nerve injury on Heberden's nodes. The help and friendship of these men have been precious for many years.
Incidence
My interest in this condition was aroused after seeing a man with well-developed enlargements of the fingers (Fig. 1, overleaf) . He the incidence of this disease in the population in general. Nearly 8,000 subjects were examined and the incidence determined for each sex and decade of age (Stecher, 1940) .
This survey showed that enlargement of the terminal joints of the fingers arose in two different manners. Many men of all ages with one finger enlarged stated that this was the direct result of a single, painful injury. The commonest accident recorded was that of being hit on the end of the finger by a baseball. The finger became very painful, it swelled immediately, remained tender and sore for days to weeks, and became deformed, reaching a resting stage in several months. No further finger became involved, and it was concluded that this was a true traumatic arthritis to be designated traumatic Heberden's node. This deformity, once produced, lasted throughout the remainder of life, and was found in men of all ages, the incidence increasing with age. On the other hand, women related that one finger began to enlarge gradually in the late forties without known precipitating cause, other fingers became enlarged one after another until many or nearly all of the fingers were involved. The fingers were sensitive and tender during the period of development, but this -phase-passmed-after a few months. This condition was designated idiopathic Heberden's nodes.
Familial Involvement
When the incidence of Heberden's nodes had been determined for various sex and age groups it was easy to compute the probability of the disease occurring by chance alone in any family group (Stecher, 1941) . In the family cited above, it was found to be one chance in ten million. In other large families, depending upon the numbers and age of the people involved, it was found to be one chance in five million and one chance in two hundred. The probability of seeing three families, constituted as has been described and occurring by chance alone, can be computed by multiplying ten million by five million by two hundred, so that it would have been necessary to examine every family on earth from the beginning of time to find the combination reported.
It was apparent that some factor other than chance determined this phenomena, and heredity seemed the best explanation.
To test this hypothesis further family histories were obtained of the fingers of the mothers and sisters of 64 patients with Heberden's nodes. Most of the sisters, both affected and non-affected, were examined personally. When these women were sorted into age groups by decades and the incidence for each decade applied, idiopathic Heberden's nodes were found to occur twice as frequently in the mothers and three times as frequently in the sisters of affected women as could be expected in the general population on the basis of chance alone. As a further check a control series was developed by examining the sisters of women at the City Hospital who had no joint disease. Heberden's nodes occurred about as frequently in these sisters as would be expected in the general population, and this further strengthened the conviction that idiopathic Heberden's nodes were determined by heredity.
Mode of Inheritance
An attempt was then made to determine the mode of inheritance of this condition (Stecher and Hersh, 1944) . By this time pedigrees of 74 persons had been assembled and an analysis was made of these data. The affected propositi and their siblings included 127 men and 215 women. The difference in the number of men and women in the group is due to the fact that 72 of the 74 propositi were women. When these are subtracted from the total group there remains 125 men and 143 women, a fair approximation to the proportions of men and women in the general population of this age distribution.
Examination of the pedigrees showed at once that the incidence in women was high compared to that in men. For this reason each sex was considered separately in a genetic analysis. Considering first the women, it was found that 108 of the 215 women, or one half, were affected, the 1: 1 ratio suggesting immediately that the character depends upon a single autosomal dominant gene. When this is the case one parent is invariably expected to be affected. Actually, mothers were recorded as affected in 25 of the 74 families. In two families the maternal grandmother was involved, but the mother, dying before the age of 35, had been spared. Only one father was recorded as affected, but this family added nothing to the genetic analysis because the mother was also affected and only one daughter, the propositus, resulted from the match. In four families in which the mother was unaffected, there was reason to believe that the character was transmitted through the unaffected father. In two of these instances, the paternal grandmother and in two other instances a paternal aunt had Heberden's nodes. In eleven families, including the two mentioned above, the mothers died before the age of 50, so might have been genetically affected without demonstrating the character. 
Types of Matings
Since the proportion of the various constitutions for Heberden's nodes are known, the types of matings which can be expected to occur at random can be predicted (Table II) . The top figure gives the proportion of each type of mating expected in the general population. The figure in brackets gives the actual number of each type of mating expected in this group of 74 families. Since each pedigree was discovered through an affected child and never from a parent, no mating of type dd x dd is included. (Table V) . Therefore it is our concerted opinion that idiopathic Heberden's nodes depend upon a single autosomal gene sex influenced to be dominant in females and recessive in males. The gene frequency in the general population is 0 -163, and three constitutions are recognized in the population: DD, homozygous affected 0-027, the incidence in men, Dd or heterozygous constitution 0-272, the sum of these constitutions 0-027 + 0-27 = 0-297 or 0-30 give the incidence in women and dd 0-70 which is homozygous normal. Homozygous affected women have not been identified.
Association with Other Forms of Arthritis A survey was undertaken to determine the frequency of osteo-arthritis of the various joints of the hand (Stecher, 1950) . The results are shown in Fig. 2 (overleaf) . It is obvious that both hands are about equally involved. In the order of decreasing -frequency, it is seen that involvement affects the terminal joints of the index finger, the middle finger, the little finger, and the ring-finger. The proximal joints of the four fingers are involved in about one-fourth of the cases and there is a substantial increase of involvement in the proximal joints of the right hand over the left hand. It is seen that the distal joint of the thumb is involved as frequently as other proximal joints. The metacarpophalangeal joints have never shown involvement in our observations. This experience has made it reasonable to diagnose osteo-arthritis of the proximal joints of the fingers, whereas before rheumatoid arthritis seemed the only proper diagnosis.
The association of Heberden's nodes with osteoarthritis of other joints of the body was then considered (Stecher, 1946a The differences revealed between the two series are more apparent than real. The patients with Heberden's nodes were examined many times over a long period. There was thus frequent opportunity to complain of rheumatism or of arthritis or to discover crepitus. The members of the control series were seen but once and since they had not been thinking about arthritic complaints it seems certain that many details were overlooked. The fact remains that 94 patients with Heberden's nodes showed relatively little crippling generalized degenerative joint disease. I do not believe that Heberden's nodes are a part of a generalized osteoarthritic syndrome. Heberden (Fig. 3) . Similar cases have been seen and described by Hench (1947) and Beard (1947) . Heberden's nodes also failed to develop in hands paralysed by cerebral accidents, although present on the normal side in cases described by Coste and Forestier (1935) . Trophic disturbances after identifiable injury to the central nervous system lead to increased circulation to the limb, demineralization of the bones, and protection against the development of Heberden's nodes. A total of three such cases from our own experience and nine from the literature may be cited.
The literature about Heberden's nodes is not profuse but two studies recently reported (Peltola and Ahto, 1953; Roversi and Mars, 1954) (Stecher and Hauser, 1948) . In the original survey ANNALS OF THE RHEUMATIC DISEASES Heberden's nodes were defined as enlargements of the terminal joints sufficient to be seen and felt as a definite bony ridge across the palmar and the dorsal surface of the last joint. The shape and size of this enlargement varied considerably. At times "two small nodules" were identified, but more often the enlargement consisted of a solid bony ridge. As the disease advanced a flexion deformity causes the end phalanx to bend inwards, and the final degree of involvement shows a lateral deviation from the straight line.
It soon became apparent that osteo-arthritis of the fingers was not confined to the terminal joints alone. In many cases the proximal joints were involved. As experience accumulated it became possible to diagnose osteo-arthritis of the finger joints with only the proximal joints involved. This condition accompanied general good health, lack of involvement of other joints, and middle age in women patients.
Conventional radiographs of the fingers as shown in posterior-anterior views of the hand were disappointing, but the lateral view invariably showed bone changes, in the form of spurs arising first from the proximal, dorsal aspect of the distal phalanx, the palmar surface of the proximal aspect of the distal phalanx, and the distal aspect of both dorsal and palmar surfaces of the distal end of the middle phalanges. These spurs varied in size and shape, the joint spaces being often uneven, and the surfaces unequal, and roughened. Demineralization of bone was never seen, and usually the joint surfaces showed increased mineralization.
Some patients who had had well-marked Heberden's nodes for 20 years showed no involvement of the proximal joints. Other patients showed involvement, beginning perhaps in the proximal joint, until most of the joints of the hand become involved. Changes in the proximal joints, which were usually obvious both in the postero-anterior and lateral views, consisted of a broadening in both diameters of the proximal end of the middle phalanx sometimes with overlapping of the distal end of the proximal phalanx. True spur formation of the proximal end of the middle phalanx was rarely seen, but it did occur from the distal ehtd of the proximal phalanx. The joint spaces were markedly decreased and the bone characterized by condensation rather than rarefaction.
Trauma.-Heberden's nodes may be caused by injury (Stecher and Hauser, 1954); they reach a high incidence in men in the third decade of life. If trauma has been the cause the patient invariably remembers the incident and describes it vividly; the enlargement occurs promptly and the condition remains stationary thereafter. The radiographic appearances are differentiated, in that the most marked enlargement is seen in the dorsal spur arising from the proximal end of the distal phalanx. This is usually large and broad and has its beginning some distance away from the proximal end of the joint. The tip of the spur is broad and rounded, and the joint space usually unaltered.
Study of a Large Family
An opportunity to test some of these theories was offered by a large family with a high incidence of Heberden's nodes (Stecher and others, 1953) , which offered data on thirty individuals in three generations, including nine affected individuals (Fig. 4) .
Three sisters were involved in the first generation. The first sister had an involved daughter and three II-12 shows islands of bone, which probably represent poor expressivity of idiopathic Heberden's nodes. 8 group.bmj.com on November 7, 2017 -Published by http://ard.bmj.com/ Downloaded from HEBERDEN ORATION normal sons. The second sister mothered eight children, of which two brothers and one sister are involved. The first of this second sister's sons fathered four children; of three sons, two were involved, and the one daughter was rated negative. The third sister had a son and a daughter, both of whom are reported normal.
Two men at least (11-9 and 111-8) had traumatic Heberden's nodes only, and one man with marked idiopathic Heberden's nodes showed changes in the right middle finger consistent with traumatic Heberden's nodes. In as much as this finger enlarged years before the other and he did suffer an injury it seems that a diagnosis of traumatic nodes is justifiable. The sibship of eight children included four men and four women; of the four men, two, or one half, show idiopathic Heberden's nodes, and of the four women, only one showed idiopathic Heberden's nodes, whereas we should expect three of the four to be affected. One sister died at age 21 and must be ignored, but one died at 60 and was rated negative; we must accept this at its face value because these people were alert to the condition.
One woman (11-12) aged 58 showed absolutely no clinical suggestion of Heberden's nodes, but lateral x-ray pictures showed small islands of bony spurs arising from the dorsal aspect of the proximal end of the distal phalanges, and though she was rated as negative, these findings are possible minor manifestations of Heberden's nodes.
If our theory is correct, the mother, 11-6, of the family of four in the third generation, must have been involved. She is listed as normal, but according to the theory she must have had the constitution for Heberden's nodes; she had either not developed them when she died age 64, or they were so poorly expressed that they were not recognized.
The woman represented in 111-6 must eventually develop Heberden's nodes, but when last seen at the age of 52, she showed no suggestion of the condition (radiographs were not taken).
This Se trata aqui de un tipo de osteoartritis que hasta los manuales reconocen la vanidad de tratarla. Suelo decir a mis pacientes que sufren de una enfermedad hereditaria que aparece durante la menopausia y como, en este respect, no escogieron sus parientes muy juiciosamente y no pueden evitar la menopausia, tampoco se puede impedir la enfermedad. Si se comprendiera los cambios quimicos y endocrinol6gicos durante la menopausia, quizAs se podria prevenir o combatirlos y retrasar asi la aparici6n de las nudosidades de Heberden. Al aumentar le edad media de la poblaci6n general con la sobreviviencia de un numero mayor de las personas de edad avanzada, se anticipa la mas frecuente ocurrencia de esta enfermedad. En el periodo evolutivo los dedos comprometidos son sensibles y dolorosos. Se puede atenuar este dolor con aspirina. Ciertos medicos aconsejan banos de parafina, pero los enfermos a quienes se propone este remedio contestan que su dolor es de poca intensidad y el tratamiento poco c6modo de modo que prefieren se pasar sin el. Muchos medicos inyectan hidrocortisona con resultados afortunados. Personalmente nunca lo he hecho y no tengo razones para creer que esta sea mas eficaz que una pulsera de cobre en la mufieca o una castana de Indias en el bolsillo. Las nudosidades de Heberden molestan por razones cosmeticas y por el temor de una enfermedad mutiladora. No es asi en realidad y el medico debe tranquilizer al enfermo.
